Objective. The primary aim of this study was to quantify the prevalence of overweight and obesity among urban 7 -10-year-old children in affluent (quintile 5) English-medium primary schools in Port Elizabeth. Method. A quantitative, descriptive one-way cross-sectional research design utilising random sampling was used. A once-off survey consisted of anthropometrical assessment of body mass index (BMI) according to standardised procedures. To classify children into weight categories, the International Obesity Task Force z-score BMI cut-off criteria were used. Post-hoc analysis consisted of one-way analysis of variance and χ 2 tests. Level of significance was set at p<0.05. A total of 713 children participated in the study. Results. Overweight prevalence was 20.9% (n=149) and obesity prevalence was 9.8% (n=70). A significant interaction was found for overweight and obesity levels by gender and age (F=7.2, p=0.01). Of the boys (N=372) 18.5% (n=69) were overweight and 6.9% (n=26) were obese. The girls (N=341) had a 23.5% (n=80) overweight rate and 12,9% (n=44) were obese. The highest prevalence of overweight (24.7%, n=43, N=174) was found in children aged 10, and the highest prevalence of obesity (12.5%, n=21, N=167) was found in children aged 8. Conclusion. Results highlighted the rising prevalence of overweight and obesity among urban children from economically privileged settings. Future research into paediatric obesity is needed to curb the growing incidence.
of orthopaedic complications. [6] Given the tracking of obesity and asso ciated risk factors, childhood is a key developmental period for early identification and prevention of excessive adiposity. [9] To date, researchers in SA have focused mainly on quantifying undernutrition in rural African children from impoverished settings based on the nutrition transition perspective. [10, 11] SA schools are divided into five categories or quintiles, with the poorest schools in quintile 1, and the least poor in quintile 5. This article focuses atten tion on body mass index (BMI) status in urban children in economically privileged (quintile 5) primary schools in Port Elizabeth. Quintile 5 children were assessed to infer a relationship between affluence and obesity prevalence in developing countries.
Methods
A descriptive one-way cross-sectional research design with baseline anthropometric measures of weight and height was used. [12] The Nelson Mandela Metropolitan University (NMMU) Research Human Ethical Committee approved the study (H12-HEA-HMS-002).
Sampling techniques
A list of all the primary schools in the city of Port Elizabeth was obtained from the NMMU Department of Education. Of the total of 109 schools, 28 met the inclusion criteria of quintile 5, Englishmedium primary schools. Randomised sampling was used to select 10 schools from which to sample participants. Of the 10 schools selected, 4 were included in the study; only 4 of the principals gave permission for their learners to participate in the study.
Participants
A total of 713 children in the 7 -10-year-old age group were included as the target population. The rationale for inclusion of this age group was that body mass was unlikely to be affected by developmental changes associated with puberty or infancy. [9] A demographic des cription pertaining to age, gender, ethnicity and home language of the participants is presented in Table 1 .
Data collection and fieldwork practice
A week before the scheduled anthropometric data-gathering date, the class teacher provided participants with a booklet containing questions to be answered by parents or guardians regarding demographic information of age, gender, ethnicity and home language. Included were informed-consent and assent forms for children to be signed by the respective parties prior to voluntary participation. Anthropometric measures were documented in the booklet. Measurements were done in private classroom settings by trained postgraduate research assistants and completed within a 1-month period of appointment times. Procedures were explained to participants to reduce any uncertainty or anxiety. Children were measured according to school grade, and boys and girls were assessed separately.
Measuring instruments and procedures
The anthropometric instruments for weight and height were calibrated prior to measurement according to the respective manuals. Measurements were taken according to the standardised protocol of the American College of Sports Medicine. [13] Anthropometry Weight was measured using a Scalemaster RS-232C electronic scale, and the readings were noted to the nearest 0.01 kg. [13] The participants were tested while standing upright and motionless in the anatomical zero position, while looking at a fixed point at eye level in the Frankfurt plane. They were barefoot and wore minimal clothing. Body weight was distributed evenly on both feet.
Maximum height was measured using a Charder HM200PW stadiometer to the nearest 0.1 cm. [13] Height was measured from the soles of the feet to the vertex of the head. Participants were instructed to stand upright with their heels, gluteal muscles, scapulae and heads touching the vertical surface of the stadiometer. Body weight was evenly distributed on both feet and arms were hanging relaxed by their sides, palms facing the thighs. The head was placed in the Frankfurt horizontal plane to ensure the vertex of the head was located. The movable block was placed on the vertex of the head and the examiner ensured the Frankfurt horizontal plane was kept at all times by holding onto the mandible while the participant in haled maximally. Measurement of height was taken after full inhala tion. No hair accessories were worn.
BMI
BMI was calculated from weight and height measurements (kg/m 2 ). The internationally accepted normative International Obesity Task Force (IOTF) cut-off criteria ( Table 3 ) were used to quantify obesity and overweight rates among participants. [14] These criteria are based on and linked to the corresponding adult BMI cut-off values used as clinical measures of obesity. [14] [15] [16] Most of the research evidence in SA, bar the Health of the Nation Study, used arbitrarily defined percentile cut-offs. [4, 16] Statistical analysis Statistica version 9.0 was used for quantitative data analysis. [17] Descriptive statistics were used to report on means and standard deviations (SDs) for age, gender and BMI status variables (using both normative percentiles and z-scores). One-way analysis of variance (ANOVA) was used to determine whether a difference in overweight and obesity levels existed for age and gender cohorts. [18] Post-hoc analysis of results was done by means of χ 2 tests. [18] Significance was accepted at p<0.05. [18] 
Results
The mean (SD) BMI scores for the total group (N=713) is illustrated in Table 2 . The maximum BMI score recorded was 31.6 kg/m 2 and the minimum was 12.6 kg/m 2 . Converted BMI z-scores indicated a mean of 0.4 (0.7); this was done in order to compare re sults to international normative data. [14] The maximum BMI z-score achieved was 2 and the minimum was -3. Boys and girls obtained average z-scores that placed them in the normal weight category when compared to internationally accepted IOTF z-score criteria for BMI classification (Table 3 ). [14] Normative criteria [14] and descriptive results (Table 3) showed that 65.1% (n=464) of the total group were of normal weight, 20.9% (n=149) were overweight and 9.8% (n=70) were obese. The highest prevalence of overweight (24.7%, n=43, N=174) was found in children aged 10 and the highest prevalence of obesity (12.5%, n=21, N=167) was found in 8-year-old children ( Table 4 ). The lowest prevalence of overweight (18.5%, n=31) and obesity (7.4%, n=13) were found in children aged 8 and 10, respectively. Posthoc χ 2 test results revealed no significant interaction between BMI z-scores for age cohorts as indicated by χ 2 =13.1, p>0.05.
Results analysed for gender effect showed that 18.6% (n=69) of the boys (N=372) were overweight and 6.9% (n=26) were obese (Table 4 ). In comparison, 23.5% (n=80) of girls (N=341) were overweight and 12.9% (n=44) were obese. ANOVA yielded a significant difference in BMI IOTF z-scores between boys and girls (F=7.2, p<0.05).
Discussion
The prevalence of childhood obesity in developing countries is associated more with children from higher socioeconomic areas than their less economically privileged counterparts. [19] Despite the worldwide evidence on the obesity epidemic, there is still a lack of literature on obesity rates among prepubertal urban children in SA from affluent higher socioeconomic areas. [2] Findings from this study indicated that most participants were classified as normal or with optimal BMI according to international criteria for growing children. [14] Overweight and obesity prevalence rates were 20.9% and 9.8%, respectively. These percentages are consistent with statistics published by the Human Development Index (HDI) for childhood overweight and obesity prevalence in SA, namely 31.8% and 8.1%, respectively. [4, 20] Comparative differences in prevalence rates reported both here and in the Health of the Nation Study [4] could be attributed to the smaller sample size of this study and the inclusion of 7 -10-year-olds from an affluent, eco nomically privileged urban area. The national study surveyed 6 -13-year-olds from all socioeconomic strata (N=10 195). [4] Challenges arose when making comparisons with SA studies, as only the Armstrong et al. [4] study, which used the latest Cole et al. [14] IOTF BMI grading system, could be found in the literature search. Inclusion cri teria for selected sample populations differ across studies; this created further difficulties when contrasting the literature. Truter et al. [21] analysed children aged 9 -13 years (N=280) from various socioeconomic strata and indicated an overweight and obesity prevalence rate of 15.5% and 6.5%, respectively. Kemp et al. [22] analysed the BMI values of 7-year-old children (N=816) from lower socioeconomic areas and reported that 7.8% of the participants were overweight and 3.8% were obese. Both of these studies used previous methods of arbitrarily defined percentile cut-offs and smaller sample sizes with variation in variables. [21, 22] The perception currently exists that rural children from impoverished environments have lower prevalence of obesity and overweight than their counterparts with higher socioeconomic status; [19] however, more scientific evidence, including studies with larger sample sizes, equivalent variables and the use of internationally accepted BMI criteria, are needed to confirm this trend in SA. The HDI [20] categorises SA as a country in transition, similar to Algeria, Egypt, China and India; therefore it is relevant to make a comparison with international studies. The HDI [20] reported childhood prevalence rates of 24% overweight and 11.4% obesity in Egypt, 10.5% overweight and 7.9% obesity in Algeria, and 29.6% overweight and 9.3% obesity in India. Westernisation of diet and the availability of inexpensive foods of poor nutritious quality have been linked to increased obesity incidence in children. [23] Although Kruger et al. [23] found no significant relationship between obesity and the effects of urbanisation, a pattern emerged that showed that urban-dwelling children consumed more calories and had the highest BMI values compared with rural children. These findings were confirmed by data from the SA National Food Consumption survey, which found that the highest prevalence of overweight children was in urban areas. [23] Consistent with the literature, [4, 11] significant gender effects were found in the study where girls had higher overweight and obesity rates than boys. Of concern is the finding that girls had almost double the obesity rates of boys. This prevalence is higher than data reported in research mentioned earlier. [2] [3] [4] Possible reasons for gender differences could be lower physical activity levels in girls, [24] and biological and sociocultural differences. [25] 
Conclusions
The prevalence of overweight and obesity among preadolescent urban children in an affluent geographic setting was high. Children as young as 8 years were found to be obese, more so than 10-yearolds who were overweight rather than obese. This trend is alarming when compared with earlier studies, as young children in this study showed higher BMI levels at an earlier age than previously documented. Girls displayed almost double the occurrence of obesity in boys. This growing obesity incidence has escalated rapidly since published results in 2002 in the SA Youth Risk Behaviour Survey.
In the light of these findings, further research is needed on regional and national patterns in body mass status in young children from all socioeconomic strata, ethnicities, cultures and geographical areas in SA. Beyond individual characteristics, the built environment (access to recreational and sport facilities near schools, access to destinations and public transportation, presence of pavements and controlled intersections, the proportion of green space available for active play) has an impact on obesogenic behaviour, and future studies should identify and address the need for developmentally appropriate, focused interventions for specific childhood populations. The recent internationally standardised method of assessment is more appropriate for children younger than 18 years and should be used for comparisons and to monitor secular trends in obesity among children. Future studies could expand on the current use of crosssectional experimental designs by doing longitudinal research to guide interventions and educational policies more effectively.
The implication for health professionals is to be aware of the modifiable causes of childhood obesity and to implement physical activity, exercise and nutrition management as a primary approach to intervention.
